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Introduction {#sec001}
============

Overweight in dogs reduces quality of life \[[@pone.0237429.ref001], [@pone.0237429.ref002]\] by causing serious health problems such as musculoskeletal disorders, neoplasia and disturbances of normal endocrine functions \[[@pone.0237429.ref003], [@pone.0237429.ref004]\]. One way of assessing overweight is by means of body condition score measurement, which is a non-invasive method that has been validated with dual-energy X-ray absorptiometry, bioelectrical impedance and thoracic radiography of subcutaneous fat \[[@pone.0237429.ref005]--[@pone.0237429.ref007]\]. Body condition score measurement combines visual inspection with palpation of the dog. On a nine-point scale the body condition score measurement expresses the broader categories of underweight (scores one to three), healthy-weight (scores four and five) and overweight/obese (scores six to nine), with six and seven indicating overweight and eight and nine indicating obesity \[[@pone.0237429.ref008]--[@pone.0237429.ref010]\].

Overweight (including obesity) in dogs has been studied for many years, covering aspects of its epidemiology, pathophysiology, management and comorbidity in dog and owner \[[@pone.0237429.ref004], [@pone.0237429.ref011]--[@pone.0237429.ref016]\]. Also, owner aspects of feeding and exercising the dog have been researched. Findings indicate owner effects on the dog's weight. For instance, overweight dogs, more so than healthy-weight dogs, were found to be fed semi-moist foods \[[@pone.0237429.ref013]\], homemade foods, table scraps such as bread, meat, pasta, sausage \[[@pone.0237429.ref017]\] and snacks/treats \[[@pone.0237429.ref013], [@pone.0237429.ref018], [@pone.0237429.ref019]\]. Next to feeding differences, overweight dogs were found to have lower exercise levels \[[@pone.0237429.ref011], [@pone.0237429.ref018], [@pone.0237429.ref019]\]. If dog owners vary considerably in how they feed and exercise their dog \[[@pone.0237429.ref011], [@pone.0237429.ref013]\], how they view and relate to it may be key to this. For instance, owners of overweight dogs were more likely to see them 'as a baby' and allow them to sleep on the bed \[[@pone.0237429.ref020]\]. Also, owners of overweight dogs tended to value the dog less for exercise, work and/or protection purposes but spoke to it more and on a larger variety of subjects \[[@pone.0237429.ref021]\].

Differences in how owners see and treat their dog can be studied through the recently discovered dog-directed parenting styles \[[@pone.0237429.ref022], [@pone.0237429.ref023]\] and in humans associations exist between parenting styles and a child's overweight, including obesity \[[@pone.0237429.ref024]\]. Parenting styles encompass the overarching 'emotional climate' in the relationship between a care provider such as a dog owner and a care receiver such as a dog \[[@pone.0237429.ref023]\]. This emotional climate is characterized by variation in dimensions of responsiveness and demandingness \[[@pone.0237429.ref025]\]. Responsiveness is about recognising the needs and emotions of the care receiver. Demandingness is about providing boundaries, exerting control and monitoring of behaviour and performance \[[@pone.0237429.ref025]\]. Scoring high on both responsiveness and demandingness is described as an authoritative style of parenting, which is considered as balanced and most optimal \[[@pone.0237429.ref025]\]. The permissive style is characterized by high levels of responsiveness and low levels of demandingness, reflecting unbalanced parenting. Another form of unbalanced parenting is the authoritarian style with high levels of demandingness and low levels of responsiveness \[[@pone.0237429.ref025]\]. Similar styles of dog-directed parenting reflect the differences in responsiveness and demandingness with added reflections of correction, intrinsic value or training orientations towards a dog's parenting \[[@pone.0237429.ref023]\].

Findings on child-directed parenting suggest that permissive parenting promotes overweight/obesity \[[@pone.0237429.ref024]\] and in the owner-dog relationship this may work for example by an eagerness to please the dog with food (high responsiveness) without a counterbalancing demandingness regarding exercise and, ultimately, body condition scores. This study aims to test a presumed influence of dog owners on dog overweight/obesity, focussing on parenting styles directed at the dog. Revealing associations between dog-directed parenting styles and body condition scores in dogs may point out new weight management strategies as to promote healthier dogs.

Methods {#sec002}
=======

General approach and ethical considerations {#sec003}
-------------------------------------------

We tested how dog-directed parenting styles associated with dog weight status, as reflected in body condition scores. Our sample consisted of dog owners recruited via advertising online and in hardcopy dog magazines, with press releases in national and regional news channels, including newspapers. For responding to the survey, the participants were not invited to a research location, but presumedly responded to our web-based survey on a private computer, at home or elsewhere, hence minimizing social pressure to provide certain answers. Anyone owning a dog and caring for it at for least half of the time was eligible to participate in the study. Caring for the dog was described as walking/training the dog, feeding the dog and performing other husbandry tasks. Additional criteria, such as fluency in Dutch were not made. The aim of the survey was explained to participants generally, without mentioning the specific element of a dog's weight status. Specifically, the aim was explained as 'each dog owner having his/her own view on the dog and on raising it; and Wageningen University and Research wishing to study people's views on raising the dog and possible outcomes thereof for the dog and the relationship with the dog'.

The survey was taken once, we did not contact the participants for a second survey, did not include questions that were psychologically burdening, that is psychologically difficult to bear such as on mental health status, meaning it was unlikely to interfere significantly with normal daily life. This exempted the study from review by our ethics committee, according to the guidelines of Wageningen University Medical Ethics Review Committee (Medisch Ethische Toetsingscommissie van Wageningen University, METC-WU).

Survey {#sec004}
------

The web-based survey was in Dutch and gathered information on dog and owner characteristics such as gender, age and dog-directed parenting styles between August 2017 and September 2018. Sample sizes were not estimated through power calculations before making the survey available online and we did not predetermine a survey period. However, 95% of the data was collected in the first three months after starting the survey advertisement. Parenting styles were measured with 32 parenting style items on a five-point Likert scale, rating the likelihood of scenarios occurring as never (score zero), nearly never (one), neutral (defined as about half of the time, two), nearly always (three) and always (four). These items were based on the Parenting Styles and Dimensions Questionnaire (32-PSDQ) commonly used with children \[[@pone.0237429.ref026]\] and transformed for use with dogs \[[@pone.0237429.ref023]\]. Here we used the 32 items measuring on the three 'original' parenting styles of authoritative, authoritarian and permissive parenting, as to facilitate comparisons of our study outcomes with similar studies done with children. We did an additional analysis using the twenty items that make up the previously determined dog-directed parenting styles (DD-PSDQ) of authoritative-training orientated, authoritative-intrinsic value orientated and authoritarian-correction orientated parenting and which largely overlap the 32 items, but for the addition of two items as described in the earlier mentioned study by Van Herwijnen et al. \[[@pone.0237429.ref023]\] and [S1 Appendix](#pone.0237429.s004){ref-type="supplementary-material"} lists these parenting style questions. For each parenting style the scores were calculated by combining item scores into a percentage of the theoretical maximum of 100%. Note that we did not study associations with the parenting style of uninvolvedness as the original child-directed measurement tools did not measure this style \[[@pone.0237429.ref027]\].

Body condition scores were measured on a scale of one to nine (BCS 1--9, 9 inclusive). Scores one to three represented underweight (BCS 1--3), four and five healthy-weight (BCS 4--5), six and seven overweight (BCS 6--7) and eight and nine obesity (BCS 8--9). Dog owners were presented with pictures and descriptions of body condition scores as propagated by the World Small Animal Veterinary Association (WSAVA) in their nutrition toolkit, as for the owners to determine their dog's weight status (see [S1 Appendix](#pone.0237429.s004){ref-type="supplementary-material"} for details). Thus, they assessed their dog's body condition score themselves, based on this text/image-based instruction.

The survey included six general questions about the participating owners and their dogs and we used this information to test for modifiers of the relationship between dog-directed parenting and the likelihood of dogs being overweight/obese, as well as explaining variation in the latter. The questions about the dogs involved: how long they were exercised on a typical day (\<30 minutes, 30--59 minutes, 60--89 minutes, ≥90 minutes), their age (1, 2, 3, 4, 5, 6, 7, 8, 9, ≥10 years) and sex/neutering status (intact males, neutered males, intact females, neutered females). The participating dog owners reported their level of education (elementary school level only, high school level, undergraduate level, master degree or higher), age (\<25 years, 25--34 years, 35--44 years, 45--54 years, 55--64 years, ≥65 years) and gender (male/female).

The answering of questions in the survey was not mandatory and as a consequence unanswered questions represent missing values. From the received survey records a total of 732 records was removed. Reasons for removal were a record being a replicate of another survey record, containing more than 50% empty values, and/or empty values that prevented us from calculating parenting style scores or body condition scores (52 surveys). Thus, a total number of 2,303 surveys was available for our statistical analyses.

Statistical analyses {#sec005}
--------------------

The survey data were checked for replicates via the combination of the dog's name and postal code, which we used to label the data recognisably, while allowing participants to participate anonymously. We calculated if dog counts for the body condition score categories underweight (scores one to three), healthy-weight (scores four and five) and overweight/obese (scores six to nine) were spread differently over the first, second, third and fourth quartile of the parenting style scores. These quartiles were based on the actual data distribution and range, not the theoretical value range of 0--100%.

For the classification of body condition scores into these three categories, we followed earlier studies using the same range of body condition scores \[[@pone.0237429.ref008], [@pone.0237429.ref009], [@pone.0237429.ref010]\] and we opted for this approach as the dogs' weights were not evenly spread over all body condition score categories, resulting in low counts in some categories. We did not presume normal distribution and therefore present descriptive data as medians (ranges). Our main interest was to study if overweight/obesity in dogs associates with parenting styles, following findings in child-directed studies, and we used Chi-square tests to test for a relationship between the categorical variables body condition score and parenting style. Chi-square tests outcomes were evaluated with the threshold of significance set at P\<0.001. This instead of P\<0.05 to separate the more biologically meaningful associations from weaker ones that reached significance by the large sample size (*N =* 2,303). With the Chi-square tests, we present standardized residuals to identify the cells with the largest contribution to the Chi-square test results. We mark residuals \|\>2\| bold as this threshold is commonly accepted as a sufficiently large deviation between observed and expected values \[[@pone.0237429.ref028]\]. To check for possible overlap between the parenting styles, we calculated Spearman's rank correlations as to provide insight into the basic characteristics of our study sample. Statistical analyses were performed with GenStat (18th edition) software.

Our survey was designed primarily to establish the relation between a dog's body condition score and its owner's dog-directed parenting style, but supplementary to this we evaluated the (modifying) effects of six basic characteristics of owners or dogs. For this we used logistic regressions on the dog's overweight/obese body condition scores (BCS 6--9) as the binary response variate (1; versus BCS 1--5 as 0). The explanatory dog variables were the amount of daily exercise (four levels), sex/neutering status (four categories) and age (ten levels). The owner variables were educational level (four levels), age (six levels) and gender (two categories). Explanatory variables were expressed as (continuous) co-variates, but for sex/neutering status and gender. The six different parenting style scores, expressed as a percentage of theoretical maximum, were included as co-variates and analysed one by one. Two types of regression models were used. First, we analysed the twelve explanatory variables singly. Next, we ran regressions with one parenting style plus six owner/dog variables, including two-way interactions with the parenting style, and reduced the models by stepwise backwards elimination, though maintaining parenting style as a main effect. The least significant variable that was not marginal to another was eliminated from the model using a threshold of P\<0.05 (Wald tests). The logistic regression predicted mean fractions of dogs with overweight/obesity (±s.e.) are presented for the range of the 50% middle values of parenting styles, meaning the two central quartiles; i.e. the range of common values. This, to enable meaningful comparisons between parenting styles regarding the relationship strengths with overweight/obesity in dogs.

Results {#sec006}
=======

Participants and their dogs {#sec007}
---------------------------

The study sample included 2,303 dog owners who filled out the online survey between August 2017 and September 2018, excluding 52 surveys that had a missing value for the dog's body condition score. The answering of questions in the survey was not mandatory and unanswered questions resulted in missing values. [Table 1](#pone.0237429.t001){ref-type="table"} presents the sample distribution of owner-reported body condition scores (BCS), of dogs being underweight (BCS 1--3), healthy-weight (BCS 4--5) and overweight/obese (BCS 6--9) and of parenting style median scores and ranges. Over all dogs, the body condition score median was 5 (range 1--9), with low counts in the highest and lowest BCS categories. The dogs were of varying breeds and 60% (*N =* 1,372) had a pedigree (*N =* 908 non-pedigree) (*N =* 23 missing values). Most dogs were walked for ≥90 minutes daily (71%, *N =* 1,617). A walking duration of 60--89 minutes was reported for 23% of dogs (*N =* 524), of 30--59 minutes for 6% (*N =* 136) and of \<30 minutes for \<1% (*N =* 16) (10 missing values). Intact dogs made up 51% (*N =* 1,125, with 693 males and 432 females), neutered dogs 49% (*N =* 1,071, with 463 males and 608 females) (107 missing values). Weights of the dogs distributed as 3% (*N =* 79) \<5 kilos, 12% (*N =* 284) 5--10 kilos, 20% (*N =* 457), 11--20 kilos, 30% (*N =* 691) 21--30 kilos, 23% (*N =* 516) 31--40 kilos, 8% (*N =* 191) 41--50 kilos and 4% (*N =* 80) \>50 kilos (5 missing values). The majority of the participants was female (86%, *N =* 1,971; male: 14%, *N =* 317) (15 missing values). Elementary school level only was obtained by 1% (*N =* 23), high school level by 20% (*N =* 447), undergraduate level by 67% (*N =* 1,535) and master degree or higher by 12% (*N =* 284) (14 missing values). The participants' age distribution comprised that 7% (*N =* 162) was \<25 years, 21% (*N =* 462) 25--34, 19% (*N =* 421) 35--44, 30% (*N =* 681) 45--54, 18% (*N =* 392) 55--64, and 5% (*N =* 113) ≥65 years or older (72 missing values).

10.1371/journal.pone.0237429.t001

###### Descriptive study sample data on dog Body Condition Score (BCS) and parenting styles.

![](pone.0237429.t001){#pone.0237429.t001g}

  Dog body condition score (BCS)                                                                                                       
  --------------------------------------------------------------------------------- -------------------- ----------------------------- -------------------
  BCS 1                                                                             \<1% (*N* = 2)       Underweight (BCS 1--3)        18.5% (*N* = 427)
  BCS 2                                                                             \<1% (*N* = 15)                                    
  BCS 3                                                                             18% (*N* = 410)                                    
  BCS 4                                                                             24% (*N* = 554)      Healthy-weight (BCS 4--5)     75% (*N* = 1,727)
  BCS 5                                                                             51% (*N* = 1,173)                                  
  BCS 6                                                                             4% (*N* = 100)       Overweight/obese (BCS 6--9)   6.5% (*N* = 149)
  BCS 7                                                                             2% (*N* = 40)                                      
  BCS 8                                                                             \<1% (*N* = 5)                                     
  BCS 9                                                                             \<1% (*N* = 4)                                     
  **Parenting style score medians (ranges) for original 32-PSDQ and for DD-PSDQ**                                                      
  Parenting style                                                                   Median (range)                                     
  Authoritative style                                                               75.0% (20.0--100%)                                 
  Authoritarian style                                                               22.9% (0--83.3%)                                   
  Permissive style                                                                  25.0% (0--91.7%)                                   
  Authoritative-training orientated style                                           87.5% (8.3--100%)                                  
  Authoritarian-correction orientated style                                         23.0% (0--84.4%)                                   
  Authoritative-intrinsic value orientated style                                    65.0% (4.2--100%)                                  

We checked for overlap between the three original parenting styles of authoritative, authoritarian and permissive parenting (32-PSDQ), between the DD-PSDQ and between the 32-PSDQ and DD-PSDQ and found correlations in line with the earlier study done by us. The Spearman's rank correlations are provided in [S1 Table](#pone.0237429.s001){ref-type="supplementary-material"}.

Parenting style scores and body condition score categories {#sec008}
----------------------------------------------------------

We used Chi-squares to test if the dog count distribution across the three main body condition score categories (underweight, healthy-weight and overweight/obese) differed between the four levels of each of the dog-directed parenting styles of the first, second, third and fourth quartile of parenting style scores. The association between body condition score and parenting was significant at the level of P\<0.001 only for permissive parenting. Here, the number of overweight/obese dogs was higher than expected for the higher (fourth) quartile of permissive style scores and lower than expected for the lower (first) quartile of permissive style scores (χ^2^ = 33.8, P\<0.001, df = 6, *N* = 2,303; see [Table 2](#pone.0237429.t002){ref-type="table"} and [S2 Table](#pone.0237429.s002){ref-type="supplementary-material"} presents all counts for all parenting styles).

10.1371/journal.pone.0237429.t002

###### Counts of underweight, healthy-weight, overweight/obese dog body condition scores per quartiles of an owner's permissive parenting style scores.

![](pone.0237429.t002){#pone.0237429.t002g}

                                             Underweight *(BCS 1--3)*   Healthy-weight *(BCS 4--5)*   Overweight/obese *(BCS 6--9)*
  ------------------------------------------ -------------------------- ----------------------------- -------------------------------
  **Permissive style score 0--18.75%**       121 (1.62)                 441 (0.51)                    **20 (-3.44)**
  **Permissive style score 18.76--25.00%**   138 (1.72)                 488 (-1.21)                   40 (-0.58)
  **Permissive style score 25.01--35.00%**   87 (-1.64)                 420 (1.80)                    32 (-0.57)
  **Permissive style score 35.01--91.67%**   81 (-1.89)                 378 (-1.03)                   **57 (4.80)**

A dog's body condition score (BCS) being underweight (grouping BCS 1--3), healthy-weight (BCS 4--5) or overweight/obese (BCS 6--9) was calculated to fall into an owner's first to fourth quartile of scores for each parenting style. These quartiles were based on the actual data distribution, not the theoretical value range of 0--100%. Chi-square tests for these frequencies were significant only for permissive parenting and we present counts (residuals), marking in bold the observed counts that deviate (residual \|\>2\|) from expected counts (χ^2^ = 33.8, P\<0.001, df = 6, *N* = 2,303; all other P\>0.001).

Modifiers of relationships between parenting style and overweight/obesity {#sec009}
-------------------------------------------------------------------------

The relationships between dog-directed parenting styles and overweight/obesity in dogs were investigated in more detail by means of logistic regressions (BCS 6--9 as 1 versus scores 1--5 as 0), including the testing of six candidate modifiers that characterized dogs or owners (dog's exercise time, age, sex/neutering status, and owner's educational level, age and gender). These characteristics were furthermore evaluated for explaining variation in the likelihood of dogs being overweight/obese. Regressions with single explanatory variables confirmed the earlier findings for permissive parenting (predicted mean ±s.e. fractions of dogs with overweight/obesity of 0.05±0.01 at 19% permissive parenting and 0.07± 0.01 at 35%, which represents the range of 50% middle values, P\<0.001). Similarly, the authoritarian styles were related directly with overweight/obesity (authoritarian, 0.05±0.01 at 15% and 0.07±0.01 at 33%, P = 0.006; authoritarian-correction, 0.06±0.01 at 13% and 0.07±0.01 at 31%, P = 0.007), whereas the parenting style authoritative-training related inversely (0.07±0.01 at 75% and 0.05±0.01 at 92%, P\<0.001). However, this latter effect was a trend only (P = 0.076) when owner/dog characteristics were added to the statistical model and for an overview of all results see [S3 Table](#pone.0237429.s003){ref-type="supplementary-material"}.

Risks of overweight/obesity in dogs were little exercise of the dog, old age, neutering, and lower education in owners. For daily exercise time the predicted fractions of overweight/obese dogs ranged from 0.20±0.05 (\<30 minutes) to 0.05±0.01 (≥90 minutes, P\<0.001 for regression with a single explanatory variable). For dog age the range was from 0.04±0.00 (1--2 years) to 0.14±0.02 (≥10 years, P\<0.001). Neutered dogs had higher predicted fractions (0.09±0.01 for both males and females) than intact dogs (0.05±0.01 for females and 0.03±0.01 for males, with pairwise differences of t-probability P\<0.001 for intact males compared to neutered males and females and P\<0.05 for intact females compared to neutered males and females). For the owner's levels of education the fractions ranged from 0.12±0.03 for elementary school only to 0.04±0.01 for master degree or higher (P = 0.006). Owner age did not relate to the fraction of dogs with overweight/obesity (P = 0.45), although women seemed more likely to have a dog with overweight/obesity than men (0.07±0.01 versus 0.04±0.01, P = 0.035).

Relationships between parenting styles and overweight/obesity (BCS 6--9) may be modified by the aforementioned characteristics of owners and dogs, which was tested with regression models of one parenting style and the six owner/dog characteristics, including two-way interactions with parenting style. Models were then reduced by stepwise backward elimination (for the results see [S3 Table](#pone.0237429.s003){ref-type="supplementary-material"}). For permissive parenting there was a significant interaction effect identifying the dog's sex/neutering status as a modifier (Wald test P = 0.044, from 0.03±0.01 to 0.06±0.01 for intact females, 0.03±0.01 to 0.03±0.01 for intact males, 0.06±0.01 to 0.07±0.01 for neutered females, from 0.04±0.01 to 0.08±0.01 for neutered males over the range of 19--35% permissive parenting). Using intact males as the reference for the pairwise comparisons for sex/neutering status (as these intact males had the lowest predicted means) a significant contrast was found between permissive parenting x intact male and permissive parenting x intact female (t-probability of pairwise differences P = 0.038).

Discussion {#sec010}
==========

Overweight/obese dogs are at increased risk of poor health and it is important that dog owners adopt effective long-term weight management as part of a healthy owner-dog relationship. Weight management of the dog could be one expression of dog-directed parenting, similarly to child-directed parenting associating with a child's weight. Indeed, we found that dog owners who reported to be strongly permissive in their dog-directed parenting were more likely to own a dog that was overweight/obese (i.e. body condition scores above six on a scale of one to nine).

A relation between permissive dog-directed parenting and higher weight in dogs corresponds with findings on permissive child-directed parenting relating to higher weight in children, as concluded from a review of 23 cross-sectional studies, seven longitudinal and one randomized control trial \[[@pone.0237429.ref024]\]. As an example, a regression coefficient of 0.35 was found for permissiveness and the child's higher weight (P\<0.05), thus explaining twelve percent of variation in child weight after controlling for factors such as parent affect, parent weight and child temperament \[[@pone.0237429.ref029]\]. This in a survey on 718 parents, of which 240 parented permissively \[[@pone.0237429.ref029]\]. Some studies reported the permissive style to even double a child's chances on overweight \[[@pone.0237429.ref030]\]. However, other studies report mixed results for the associations between a child's weight and parenting styles in general \[[@pone.0237429.ref031], [@pone.0237429.ref032]\]. This indicates a need for more causal evidence \[[@pone.0237429.ref033]\] as the influence of the parenting environment on a child's weight status is complex \[[@pone.0237429.ref034]\], though probably existent with child-directed parenting styles logically relating to several child-directed feeding/exercise behaviours \[[@pone.0237429.ref035]--[@pone.0237429.ref041]\]. Specifically, parental permissiveness combined with poorer quality of children's diets, less monitoring of food intake, less meal-time structure, fewer food rules \[[@pone.0237429.ref035]--[@pone.0237429.ref037]\], and with higher levels of sedentary behaviour in the form of watching television \[[@pone.0237429.ref038]\]. Contrastingly, parental authoritativeness combined with more rules in place regarding 'television-time' \[[@pone.0237429.ref039], [@pone.0237429.ref040]\]. Finally, parental demandingness, which is low in permissive parenting, combined with a child's higher perceived abilities to exercise \[[@pone.0237429.ref041]\], increasing the chances of sufficient exercise being a part of daily routines.

There is a proposed mechanism through which parenting styles affect weight statuses long-term, at least in children \[[@pone.0237429.ref024], [@pone.0237429.ref042]--[@pone.0237429.ref044]\]. Parenting styles are thought to affect weight status in children through influencing the child's mechanisms of self-regulation/control \[[@pone.0237429.ref024], [@pone.0237429.ref042]--[@pone.0237429.ref044]\]. Self-regulation/control are regulatory responses that need to be practiced and developed during childhood and adolescence \[[@pone.0237429.ref042], [@pone.0237429.ref044]\]. The development is facilitated by authoritative parenting which combines parental demandingness and responsiveness. Firstly, appropriate parental demandingness ensures that the child is given tasks it can fulfil and this is combined by the parent monitoring/controlling the outcomes of these tasks. This allows the child to practice the tasks, which could be about eating vegetables or being active instead of sitting behind the television or tablet. When the child performs the tasks successfully and repeatedly, the proper food/exercise habits become internalized and are thus shown long-term. Secondly, the development of self-regulation/control is facilitated by responsiveness. Responsiveness ensures that a child's innate hunger/satiation signals are not overruled by parental constraints \[[@pone.0237429.ref031], [@pone.0237429.ref044]\]. An example of parental constraint is obligatory finishing a meal when the child feels satiated already. The consequence may be diminished satiation recognition over time, leading to overeating by lack of self-regulation long-term. Assumingly, the balance in parental demandingness *and* responsiveness allows children to develop appropriate self-regulated/controlled habits that benefit weight management.

Internalized food/exercise habits and self-regulation/control as underlying factors of healthy food/exercise habits may be of lesser importance to dogs than children. A child, when moving into adulthood, will increasingly form habits and self-regulate/control food/exercise behaviour as it becomes more and more independent \[[@pone.0237429.ref045], [@pone.0237429.ref046]\]. In contrast to this, most dogs remain dependent on the owner throughout life. For instance, the owner's regulation of food provision will determine the dog's food intake more than a dog's self-regulation if access to food is not freely provided to the dog. Consequently, demandingness in dog owners may not have similar long-term effects on dogs as demanding parents on children. Overruling a dog's innate hunger/satiation signals or suppressing a dog's internal exercise motivation will not affect an adult dog's weight status if the dog's food/exercise habits are still controlled by the owner during the dog's adult life. How exactly ways of parenting may relate to a dog's weight is therefore less easy to predict. We find some evidence for an increased risk of overweight/obesity in authoritarian parented dogs and particularly permissively parented dogs (and this in contrast to those parented authoritatively). However, the findings were not consistent across different statistical analyses and require further validation.

Notwithstanding the need for further validation, higher levels of responsiveness without demandingness, as characteristic to permissive parenting was here found to relate to higher dog weight. Permissiveness may play an adverse role in a dog's weight maintenance in similar ways as parent-child situations \[[@pone.0237429.ref035]--[@pone.0237429.ref037]\]. In the owner-dog situation also, a lack of demandingness could result in providing low quality diets to the dogs, a lack of household rules on food giving and a sedentary/minimal exercise life style. In turn, high responsiveness may make dog-owners vulnerable to feed the dog according to its requests for food giving, resulting in more frequent snack/treat giving \[[@pone.0237429.ref019]\]. The increased number of overweight/obese dogs in the quartile of our most permissive owners may be explained in this way. Future studies have to unravel how permissive dog-directed parenting actually expresses in the feeding and exercising of dogs in the way that builds up unwanted levels of adipose tissue.

How parental demandingness may or may not factor in a dog's weight status remains open to further studying. Particularly the DD-PSDQ style of authoritative-training orientation seems of interest as a style that may benefit a healthy weight in dogs. We found an indication for a possibly protective role in a logistic regression model. However, this remained a trend only when other explanatory variables were added to the statistical model and our Chi-square tests did not reveal this relation. We emphasize the characteristics of our study sample which was a self-selected convenience sample. Consequently, participating dog owners, who were mainly female, educated and willing to make the effort to participate in research, will not reflect a general population of dog owners. The relatively high percentage of owners walking their dogs for 90 minutes or more daily indicates a willingness to invest in the dog through exercise. Likely, our study sample is willing to invest in the dog in more ways than exercising it for longer durations. Such compassion for the dog may come with only rarely displaying extremely weak parental demandingness and/or responsiveness. This is seen for instance in the high levels of authoritative parenting in the sample. We searched for demographics of the Dutch dog owner population but were unable to find statistics that could be used for comparison with our study group. Recruiting participants with extremely weak demandingness/responsiveness levels is complex, but necessary for a complete picture of dog-directed parenting styles and possible consequences thereof. Our study sample was further characterized by dogs mainly being reported to have a healthy weight. Our found percentage of 75% healthy-weight is higher than the 64% of dogs reported to be normal weight in a study on 3,185 European dog owners (underweight: 19% versus 14%; overweight/obese: 7% versus 22%) as measured on a body condition scores ranging from one to five \[[@pone.0237429.ref047]\]. Additionally, a limitation of our study is it being based on dog owner self-reports. We supported valid body condition score assessments by providing both clear textual descriptions as well as graphics on the nine possible body condition scores, but owner reports may have been inaccurate or biased towards reporting lower body condition scores. Previous studies indicated that dog owners underreport their dog's weight. For instance, 44% of 680 dogs' body condition scores were misinterpreted by their owners, as compared to veterinarians, with 77% of the discrepancies being underestimations \[[@pone.0237429.ref048]\]. Seemingly, using a body condition score measurement does not improve underestimation, as in another study 65% of 110 owners incorrectly estimated the dog's weight status regardless whether they did or did not use a body condition score measurement \[[@pone.0237429.ref049]\]. Underestimation and underreporting would particularly affect our study when entangled with parenting styles. This would be an interesting topic to address in future studies on a dog's weight and parenting styles. High demandingness could come with considering it important to have a 'perfect weight dog', thus influencing reporting of body condition scores through a mechanism of social desirability. Follow-up studies could address this issue by involving expert rates on the dogs' body condition scores. Furthermore, hypotheses-driven experimental study set ups are needed to confirm causality of our here found associative results. We also suggest to investigate a possible entanglement between permissiveness in dog-directed parenting and other variables that may affect a dog's weight, such as the decision to neuter a dog or not. Effects of permissiveness on weight may vary depending on a dog's sex and neutering status, as indicated by our finding of permissiveness particularly affecting predicted means of being overweight/obese in intact female dogs in the logistic regression model.

Finally, future studies could investigate if addressing permissiveness in dog owners may help them to resist a dog's food giving requests, adhere to proper exercise schemes and consequently facilitate a dog's healthy weight. This, as especially longer-term weight management in dogs seems challenging \[[@pone.0237429.ref001], [@pone.0237429.ref050], [@pone.0237429.ref051]\]. Therefore, such science could assist veterinarians in tailoring their advice to an individual owner. Already, by indicating alternative ways for being responsive than giving in to feeding requests, veterinarians can help owners to obtain and maintain healthy-weight in their dog. The alternatives would allow the owner to express responsiveness, but in a healthy way: playful active interactions, allowing the dog to do so-called 'nose work', search games and the like. Dogs are known to enjoy working with the owner and for daily food rations \[[@pone.0237429.ref052]\], a concept generally known as contrafreeloading \[[@pone.0237429.ref053]\]. The strong parental responsiveness in permissive dog owners may coincide with a strong willingness to invest in their dog. Weight management strategies could tap into this while recognising such owners' particular pitfalls.

Conclusion {#sec011}
==========

Overweight/obese dogs were overrepresented in the group of dog owners that scored highest for permissive dog-directed parenting. The combination of weak parental demandingness with strong responsiveness seems to hamper effective weigh management in dogs, challenging us to look at how to optimally support such dog owners when we ask them to feed the dog less calories and up their exercise time. Promoting the appropriate levels of demandingness and responsiveness towards dogs may help dog owners persist in those feeding/exercise behaviours that benefit a dog's healthy weight, quality of life and longevity.

Supporting information {#sec012}
======================

###### Spearman rank correlations between the parenting styles directed at the dog.

Spearman rank correlations were calculated between the original 32-PSDQ parenting styles of authoritative, authoritarian and permissive parenting and the DD-PSDQ parenting styles determined in the previous study by Van Herwijnen et al., 2018 of authoritative-training orientated, authoritative-intrinsic value orientated and authoritarian-correction orientated parenting (*N =* 2,303, P\<0.001 for all).

(PDF)

###### 

Click here for additional data file.

###### Counts of underweight, healthy-weight, overweight/obese dog body condition scores per quartile of an owner's parenting style scores.

A dog's body condition score (BCS) being underweight (grouping body condition scores one to three), healthy-weight (score four and five) or overweight/obese (score six to nine) was calculated to fall into an owner's first to fourth quartile of parenting style scores for each of the three parenting styles of authoritative, authoritarian and permissive parenting and the additionally analysed specific styles of authoritative-training orientated, authoritative-intrinsic value and authoritarian-correction orientated parenting. Chi-square tests for these frequencies were significant only for permissive parenting (χ^2^ = 33.8, P\<0.001, df = 6, *N* = 2,303; all other P\>0.001).

(PDF)

###### 

Click here for additional data file.

###### Predicted mean fractions of overweight/obese dogs from logistic regressions with parenting styles and other explanatory variables.

Dog overweight's (including obesity) association with parenting styles was tested with logistic regression. The binary response variate of overweight discriminated Body Condition Scores (BCS) 6--9 (score 1) from BCS 0--5 (0). Regression models with single parenting styles only were extended with other possibly weight-explaining variables (exercise duration, dog age, dog sex/neutering status, owner educational level, owner age, owner gender), including two-way interactions with the styles. Full models with these seven explanatory variables and six interaction terms, were reduced by stepwise backwards elimination using Wald statistics, omitting the least significant term that was not marginal to another term at a threshold of P\<0.05. For the pairwise comparisons for sex/neutering status we chose the lowest predicted mean of intact males as the reference. We present predicted mean fractions (±s.e.) for significant main effects/interactions (Wald test P\<0.05) for the range of the 50% middle values (the two central quartiles; i.e. the range of common values) of each parenting style. Differences were significant for authoritarian (correction orientated), authoritative-training orientated and permissive parenting (P\<0.05) in the single factor model and for authoritarian (correction orientated) and permissive parenting (interaction with dog sex/neutering status in the backwards elimination model (P\<0.05)).

(PDF)

###### 

Click here for additional data file.

###### Questionnaire items.

For this survey-based research we tested the association between a dog owner's parenting style directed at the dog and the dog's body condition scores. Parenting style questionnaire items follow Van Herwijnen et al., 2018. Body condition scores were measured with pictures and descriptions of body condition scores-chart as propagated by the World Small Animal Veterinary Association (WSAVA) in their nutrition toolkit, and follow: <https://www.wsava.org/WSAVA/media/Arpita-and-Emma-editorial/Body-Condition-Score-Dog.pdf>.

(PDF)

###### 

Click here for additional data file.

###### 

(XLSX)

###### 

Click here for additional data file.
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Dear Ir. Herwijnen,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

Both reviewers are of the opinion that the paper reports interesting and relevant data, but that some substantial revisions are required. This includes a reconsideration of some of the statistical analysis. You will find the detailed review reports at the end of this email. Please take all aspects into consideration and respond to them.

We would appreciate receiving your revised manuscript by Feb 29 2020 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

I Anna S Olsson, Ph.D.

Academic Editor

PLOS ONE

Journal Requirements:

When submitting your revision, we need you to address these additional requirements:

1\. Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming. The PLOS ONE style templates can be found at <http://www.plosone.org/attachments/PLOSOne_formatting_sample_main_body.pdf> and <http://www.plosone.org/attachments/PLOSOne_formatting_sample_title_authors_affiliations.pdf>

2\. Please include additional information regarding the survey or questionnaire used in the study and ensure that you have provided sufficient details that others could replicate the analyses. For instance, if you developed a questionnaire as part of this study and it is not under a copyright more restrictive than CC-BY, please include a copy, in both the original language and English, as Supporting Information.

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Partly

Reviewer \#2: Partly

\*\*\*\*\*\*\*\*\*\*

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: No

Reviewer \#2: N/A

\*\*\*\*\*\*\*\*\*\*

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: No

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: The authors studied the associations between the body condition of dogs and their owners' parenting styles. It is very interesting to see how these two areas interact. Also, this study can have real impact on addressing the current obesity issue in dogs and cats. Please see the following comments on the manuscript.

General comment

1\. Classification of body condition score (BCS): One of my issues with BCS is that I cannot find sufficient evidence to support the cut-off values for underweight, normal weight, overweight and obesity. The problem, at least for me, is that when we investigate whether high BCS is associated with disease and a shorter lifespan, we pre-categorise then into "overweight" verse "non-overweight" instead of letting the data tell us which animals of which BCS are healthy or live longer and which are not. In cats, an increase in BSC from BCS 5 is associated with many diseases, but only cats reached BCS9 showed shorten lifespan (and the life span result is only based on one study). This has an implication on your analysis. For example, what is a BCS 6 should be considered normal weight than overweight, you would have misclassified your animals. Since you have quite a lot of animals and you will probably satisfy the assumption of a chi-square test, why not give it a try to analyse the data as it is without regrouping? Or with minimal regrouping. Or look for evidence to support your categorisation.

2\. I think you have too much information to just run chi-square tests. Linear regression models would be more suitable, in my opinion, considering the richness of the information that you've gotten. Using linear regression modelling correctly (you probably want to transform your outcome(s) as they do not seem normally distributed), you could adjust for many factors that you consider to be associated with the outcome, and you will obtain more accurate and detailed results.

3\. In my opinion, there are too few analyses with too much discussion that is not directly related to the current study (Lines 304-333). I understand the urge to discuss topics of our interests, but I think it's important to be highly relevant as well. There can be more sophisticated analyses with more discussion on the results.

4\. The questionnaire is not provided; thus it's hard to evaluation the whole study. Please provide it.

5\. The section of Results is particularly difficult to understand, compared to other sections. Please make some efforts to make it more readable.

6\. Why was not the neglectful style investigated?

7\. Did you estimate the sample size?

8\. How was the survey advertised? Did it mention the aim of the study? Did it mention obesity and overweight? This is important as it is related to the selection of the target population and might introduce some biases.

9\. Can the authors make some graphs to visualize the data for the readers? For example, the number and percentage of BCS and/or weight of dogs.

10\. Please add a paragraph for limitations.

Specific comments

Line 42: What is the evidence of linking 15% to BCS6-7 and 30% to BCS8-9?

Lines 107-109: When was the survey period?

Lines 110-111: any other criteria? Such as age and fluency of Dutch? If not, please acknowledge it.

Lines 142-143: Not sure what it means exactly.

Lines 152-153: I would rephrase it.

Lines 164-165: I have to admit that I am not such a dog person, but over 70% of people walked their dogs for 1.5 hours or more seems a lot to me. Can you verify this in any way? Or support this by the literature.

Lines 167-168: It seems to me that some numbers got wrong here.

Lines 176-179 and 182-184: I am lost about the 7% of variation here. Please explain how this 7% was calculated, thanks. Variation of what?

Lines 185-187: It's also quite unclear and confusing here.

Lines 209-212: I am not familiar with how the table 2 was presented with (residuals) and observed counts that had residual\>2. Is it a common practice? The Residual\>2 seems very arbitrary, especially you have larger and smaller expected values.

Lines 224-227: what does this 0.35 mean exactly? Also, it's not just permissiveness explained the 12% of the variation (of what?) but also other covariates.

Lines 245-246: How about dogs? Don't they have the ability to develop self-regulation/control during childhood and adolescence?

Lines 258-267: If I understand correctly, the authors were claiming that although in children, demandingness is associated with less obesity and permissiveness is associated with more obesity, only the later association holds in dogs. The former association was not observed because dogs remain dependent throughout its life. I am not sure this rationale works for me because, children, although being dependent on their parents, do have less probability to be obese when their parents have a demanding parenting style.

Lines 299-301: I actually disagree with the authors that owners with higher demandingness will judge loser the BCS. Any reference to support your claim? I would imagine that the permissive owners would instead be the population that does so.

Reviewer \#2: The manuscript "Permissive parenting of the dog associates with dog overweight in a survey among 2,303 Dutch dog owners" deals with important topic and present interesting data. However, the way the authors perform the manuscript can and should be improved in order to increase the fluency and thus facilitate understanding.

Introduction

The first paragraph should be rewritten and reorganized since authors first indicate that obesity is a health problem, then describe % increase in BW in relation to denomination -- obese overweight, then OH issues, and then again BW determination data etc. Therefore, the manuscript would greatly improve if the authors begin with the health problems, then state all related to BW and BCS and finally (this even could be separate paragraph) -- OH.

Regarding the statement "dog overweight tends to coincide" is actually contradictory and different relations/no-relations have been described by different authors. This should be reflected in this manuscript as well.

The second paragraph actually describes the materials and results of the previous paper of the authors. This should be greatly shortened and only main findings and the very important data related to this manuscript should be included

The aims of the study should not contain references. Since if it is already described, there is no interest in this study. It would be preferable, that authors first indicate hypothesis and only then pass to aims.

Methods

How the authors controlled that there were no replicates?

Results

Please perfom table with the descriptive data of participants and the dogs. This will make it much easier to follow and understandable.

The number and % of lean/normal-weight/overweight-obese dogs should be also indicated. This data would be interesting to compare with the data reported for Denmark where also self-reported data obtained via questionnaires were used to evaluated the possible relationship between dogs and their owners (doi: 10.1038/s41598-018-31532-0.).

Discusion

Importantly, the limitations of the study should be reported. Furthermore, the authors should revise the discussion and leave only the most closely related to the data obtained in this study. For example, weight loss was not assessed in this study, but it occupies almost one page in the discussion.

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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Wageningen, February 16th 2020

Dear reviewers,

We want to express our thanks for your constructive comments and feel we managed to process the comments effectively and/or address the issues in a logical and transparent way. We have revised the manuscript accordingly and please allow us to summarize how we responded to each point that was raised.

Reviewer \#1:

1\. Classification of body condition score (BCS)

We follow previous studies to classify the BCS into underweight, healthy-weight, overweight/obesity and list the references (line 52). In our study we do not determine whether high BCS associates with disease and a shorter lifespan. Merely we aim to study if and how BCS and dog-directed parenting associate (and we present information on our study approach in lines 145-158). The concern with regard to pre-categorising dogs into weight categories as to study health effects thus should not apply to our study. Furthermore, the implications of misclassifications are discussed in the Discussion (lines 284-298). We chose to analyse the data grouped in the often used underweight, healthy-weight, overweight/obesity classification as our participants dogs' weights were not evenly spread over all BCS-categories, resulting in low counts in some categories and weakening the statistical power of the analysis. The reasons for merging BCS-categories is explained in the manuscript (lines 145-148).

2\. Chi-square tests or linear regression models

It was suggested to use more sophisticated statistics to explain variation in BCS scores (i.e. by linear regression with multiple explanatory variables), but this approach does not fit the purpose of the study and would result in the testing of an arbitrary set of explanatory variables. The latter as the survey was not designed to record variables that likely explain variation in BCS, but functioned to establish the relation between BCS and dog-directed parenting. Adding complexity to the statistical analysis would in this case be in discord with the purpose of the study, introduce subjectivity and make the results less straightforward. Thus, we opted for Chi-square tests and argumentation for this choice is presented in the manuscript in lines 148-155.

3\. Too much unrelated discussion

We removed lines 304-333 (previous submission) and generally shorted the Discussion section.

4\. Questionnaire items

We added S3 Appendix, listing the parenting style questionnaire items.

5\. Understandability of the Results section

We adapted the Results section, adding a Table and Figure, also responding to below 'comment 9'.

6\. Neglectful/uninvolved style

We added an explanation on not (being able to) study(ing) the uninvolved style (lines 127-129).

7\. Sample size

Sample sizes were not estimated through power calculations before making the survey available online and we did not predetermine a survey period. However, 95% of the data was collected in the first three months after starting the survey advertisement and we added this information to the manuscript (lines 111-113).

8\. Survey advertisement, aim mentioning

We now provide details on how participants were informed on the study aim (lines 96-101). Details on study advertisement can be found in lines 90-92.

9\. Graph to visualize the data - BCS and/or weight of dogs

A graph on the dogs' BCS was added to the Results section (Fig 1).

10\. Paragraph for limitations

We address the limitations of 1) our study population's characteristics in lines 277-288, of 2) owner-self report as method in lines 288-292, of 3) underestimation in lines 292-302.

Specific comments

The specific comments were processed by deleting or adapting the lines that were insufficiently clear. Also, we added the study duration to the Methods section (lines 110-111), made a note on the Dutch language (line 96), added a reference on residuals (lines 158-161) and we commented on the presumably long dog walks of our participants in the Discussion section (lines 282-284).

Reviewer \#2:

Introduction:

We adapted the Introduction to create the suggested flow and removed the statements on One Health. Also, we shortened the section on dog-directed parenting styles and removed the details on the methods of the previous study. The aim was restated according to the feedback (lines 82-85).

Methods:

Details on replicates are now presented in lines 140-142.

Results:

A table replaces the previous text on the descriptive data of participants and their dogs (Table 1, starting line 174). Also, we moved the data on percentage and number of underweight, healthy-weight, overweight/obese dogs into this table. The suggestion for comparison with the European data was followed by adapting the Discussion in lines 284-288 and we thank the reviewer for pointing us to this reference.

Discussion:

We shorted the Discussion section, removing all information on weight loss. We address the limitations of 1) our study population's characteristics in lines 277-288, of 2) owner-self report as method in lines 288-292, of 3) underestimation in lines 292-302.

With these adaptations made to our manuscript, we expect to have addressed all points raised.

###### 

Submitted filename: Response to Reviewers.docx

###### 

Click here for additional data file.
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Dear Ir. Herwijnen,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

Whereas several of the initial shortcomings of the paper have been adequately dealt with in your revision, there are still problems in particular with how data were analysed and results are presented. Please see the reviewer reports below for detailed comments.

I want to draw your special attention to how to respond to reviewer comments. Especially when there are many and substantial comments, you really need to explicitly state, comment by comment, how you have considered it and which changes you have made in the paper in response to the comment. A more general response as the one you provided is making the reviewers\' and editor\'s tasks unnecessarily difficult. 

I regret that it has taken a long time to get this answer to you. Given the disagreement over the appropriate analysis methods, we had to find a third reviewer for the statistics, and this was particularly challenging given the present circumstances of Covid-19 restrictions.

We would appreciate receiving your revised manuscript by Jun 20 2020 11:59PM. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

I Anna S Olsson, Ph.D.

Academic Editor

PLOS ONE
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Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#1: (No Response)

Reviewer \#2: All comments have been addressed

Reviewer \#3: (No Response)

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Partly

Reviewer \#2: Yes

Reviewer \#3: Partly

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: No

Reviewer \#2: Yes

Reviewer \#3: No

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

Reviewer \#3: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: Yes

Reviewer \#3: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: Please see my comments as below.

Major points

1\. The way that the authors responded to the reviewers' comments was difficult for me to follow what you have changed during the last revision. It's unclear whether the authors have addressed all the points raised by the reviewers.

2\. The second comment that I made (Reviewer 1) was to run a multivariable linear model with the permissive style score as the outcome, which will answer the question that the authors intended to ask. Or you could run a multinomial logistic regression using the categories that you currently use in the Chi-square test. A big potential problem is that other variables such as sex, education level, walk time could even explain better your variation of the permissive style score than BCS, and you do have these pieces of information. Thus, I think this shouldn't be ignored as what it is currently done in this manuscript.

Minor points

1\. Lines 25-28: What is the hypothesis here?

2\. Line 46: I am not sure about calling BCS measurement "subjective". Yes, it's rather subjective but it does have guidelines to be followed.

3\. Lines 92-93: Is this an assumption or you provided guidelines and ensured that it was like this?

4\. Lines 102-103: What did you do to make sure (a) only taken once and (b) not causing psychologically burdening?

5\. I think Figure 1 has a better way to be presented. Also, this information was given in the table, and they were inconsistent.

Reviewer \#2: The authors performed modifications as suggested. However, it would be appreciated if the authors would have copy/paste the indications of the reviewers in their response letter directly and not summarizing. This would have facilitated the re-revision. In actual format, I had to look for the reviewers original indications and compare them with the data reported by authors and, therefore, it took me much more time to make the revision.

Reviewer \#3: 1) The authors have some discussion of replication in the data and missing values, but no quantitative assessments.

Please generate a CONSORT-style diagram for the study. This can notate the numbers obtained from various sources, the number excluded from the study due to duplication or any other issues (such as analysis inclusion and exclusion criteria), and the number used for various analyses.

Please include a discussion at the beginning of the results section about the number and percentage of missing values. Or, at a minimum, in a supplementary data quality appendix (but, even then, there should be at least a brief mention in the text).

2\) The authors do note some issues relating to the generalizability of their results. One major issue that is still undiscussed is that the sample was completely self-selected. If possible, perhaps the demographics of the sample can be compared with known population results. In any case, the authors need to spend some time assessing how this aspect of the study may affect the interpretation of the results.

3\) Table 1 is bizarrely formatted. Please use a standardized table format. Given that the authors present results by parenting style, perhaps the table could be formatted with those styles across the top, along with a total column.

4\) The authors split the data ambiguously. Please clearly indicate whether 0-19 means 0 to 19 inclusive or exclusive of 19. Present intervals as either 0-19, 20-25 or as 0-18, 19-24 as appropriate.

Also, the last category should be 35-100, presumably. Altogether, it would be better if the authors had an a priori split in mind rather than an a posteriori split on sample quantiles. The authors\' motivation of the methodology in the chi-squared test is somewhat dubious, but there is no need to argue the point. However, I notice that even just splitting the PERM data into \[0, 10\], (10, 20\], \..., (90, 100\] and testing it versus the BCS yields an equally statistically significant result. The important point is to interpret the actual distribution changes from quartile to quartile or intervals.

5\) The authors tabulate and present statistical results only for permissive parenting stye. Please present results for all three styles considered. This can be done in three sections in the table:

Body Condition Score groups across the columns.

\* Permissive

\*\* Score 0-19

\*\* Score 19-25

\*\* Score 25-35

\*\* Score 35-100

\* Authoritative

\*\* Score 0-19

\*\* Score 19-25

\*\* Score 25-35

\*\* Score 35-100

\* Authoritarian

\*\* Score 0-19

\*\* Score 19-25

\*\* Score 25-35

\*\* Score 35-100

The p-value may be presented in the last column.

6\) Was there a protocol prepared for this study? If so, what were the preplanned statistical analyses? Were they performed? If so, they need to be reported.

7\) Figure 1 really seems like a low-effort presentation. How about a more useful presentation, such as a histogram of the actual scores? Or, histograms for each parenting style?

8\) Are the data collected of no other value? What about the relationships among the other variables? Are any of those of any interest?

Is there any reason these should not at least be tabulated using mean, standard deviation, minimum, and maximum for each of the groups?

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: No

Reviewer \#3: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

###### 

Submitted filename: commnets_20200317.docx

###### 

Click here for additional data file.

10.1371/journal.pone.0237429.r004

Author response to Decision Letter 1

19 Jun 2020

Reviewer \#1

1\. The way that the authors responded to the reviewers' comments was difficult for me to follow what you have changed during the last revision. It's unclear whether the authors have addressed all the points raised by the reviewers.

In our previous response letter, we addressed all the points raised by the reviewers. We chose to present our response concise as to facilitate reading, but regret to be informed that this was not helpful. In this response to the reviewers, we address the points one by one.

2\. The second comment that I made (Reviewer 1) was to run a multivariable linear model with the permissive style score as the outcome, which will answer the question that the authors intended to ask. Or you could run a multinomial logistic regression using the categories that you currently use in the Chi-square test. A big potential problem is that other variables such as sex, education level, walk time could even explain better your variation of the permissive style score than BCS, and you do have these pieces of information. Thus, I think this shouldn't be ignored as what it is currently done in this manuscript.

We thank the reviewer for the suggestions. There is now a third paragraph in the Results section ('Modifiers of relationships between parenting style and overweight/obesity'). This paragraph indicates how other possibly weight-explaining variables may affect the found association of our interest, between permissive parenting and a dog's body weight (from line 263 onwards).

3\. Minor points

3.1. Lines 25-28: What is the hypothesis here?

We have sharpened the hypothesis to more clearly indicate that 'We predicted that permissive dog-directed parenting (...) associates with a dog being overweight (...)' (lines 26-27).

3.2. Line 46: I am not sure about calling BCS measurement "subjective". Yes, it's rather subjective but it does have guidelines to be followed.

We have removed the word 'subjective' (line 50).

3.3. Lines 92-93: Is this an assumption or you provided guidelines and ensured that it was like this?

The sentence on social pressure was adapted to improve understanding, and now reads: 'For responding to the survey, the participants were not invited to a research location, but presumedly responded to our web-based survey on a private computer, at home or elsewhere, so without social pressure to provide certain answers.' (lines 97-99).

3.4 Lines 102-103: What did you do to make sure (a) only taken once and (b) not causing psychologically burdening?

The sentence was adapted to improve understanding and now reads 'The survey was taken once, we did not contact the participants for a second survey, did not include questions that were psychologically burdening, that is psychologically difficult to bear such as on mental health status, meaning it did not interfere significantly with normal daily life.' (lines 108-110).

3.5. I think Figure 1 has a better way to be presented. Also, this information was given in the table, and they were inconsistent.

We have removed Figure 1 as to prevent the confusion caused by the rounding differences between this Figure and the Table. We have contemplated how to process the varying feedback from all reviewers. We now present a table on the general statistics of Body Condition Scores (BCS) and parenting style (starting at line 231) and the other descriptive data on the participants and their dogs as text (lines 215-229). We feel this is the most transparent and concise manner in which to present the data for the type of study we did.

Reviewer \#2

The authors performed modifications as suggested. However, it would be appreciated if the authors would have copy/paste the indications of the reviewers in their response letter directly and not summarizing.

In our previous response letter we addressed all the points raised by the reviewers. We chose to present our response concise as to facilitate reading, but regret to be informed that this was not helpful. In this response to the reviewers, we address the points one by one and we have copied the indications of the reviewers above each comment, as per request.

Reviewer \#3

1\) The authors have some discussion of replication in the data and missing values, but no quantitative assessments. Please generate a CONSORT-style diagram for the study. This can notate the numbers obtained from various sources, the number excluded from the study due to duplication or any other issues (such as analysis inclusion and exclusion criteria), and the number used for various analyses. Please include a discussion at the beginning of the results section about the number and percentage of missing values. Or, at a minimum, in a supplementary data quality appendix (but, even then, there should be at least a brief mention in the text).

We thank the reviewer for pointing out that we did not state clearly enough that we depended on one study sample only, for all statistical analyses, but that answering of questions in the survey was not mandatory and as a consequence unanswered questions are presented as missing values. To improve this, we have added a section indicating how our sample of 2,303 surveys originated. We now clearly state that this sample was used for all statistical analyses (lines 154-159). In line with the reviewer's comment, we also present the number of surveys excluded due to a missing value on body condition scores at the start of the results section (lines 210-211). Please note that our study does not regard a trial. Entering a consort style diagram may wrongly suggest a higher level of research than our present survey-based study. (We are merely aiming to gather a first insight on a possible relationship between parenting styles and body weight based on associative, but not causal, evidence.)

2\) The authors do note some issues relating to the generalizability of their results. One major issue that is still undiscussed is that the sample was completely self-selected. If possible, perhaps the demographics of the sample can be compared with known population results. In any case, the authors need to spend some time assessing how this aspect of the study may affect the interpretation of the results.

We have adapted lines 381 to 388 incorporating a discussion of the matter of self-selection into the already discussed matter of study sample composition and the implications thereof. Our study group has previously attempted to obtain reliable information on the population of Dutch dog owners, e.g. by contacting Statistics Netherlands (CBS), but were not able to find useful facts. This is now noted in the Discussion (lines 389-391): 'We searched for demographics of the Dutch dog owner population but were unable to find statistics that could be used for comparison with our study group.'

3\) Table 1 is bizarrely formatted. Please use a standardized table format. Given that the authors present results by parenting style, perhaps the table could be formatted with those styles across the top, along with a total column.

We agree that, for our study type, a table is not the optimal format to present the participants' information, but followed the advice kindly provided by Reviewer \#2 from the former peer review feedback round. We have contemplated how to process the varying feedback from all reviewers. We now present a table on the general statistics of Body Condition Scores (BCS) and parenting style (starting at line 231) and the other descriptive data on the participants and their dogs as text (lines 215-229). We feel this is the most transparent and concise manner in which to present the data for the type of study we did.

4\) The authors split the data ambiguously. Please clearly indicate whether 0-19 means 0 to 19 inclusive or exclusive of 19. Present intervals as either 0-19, 20-25 or as 0-18, 19-24 as appropriate. Also, the last category should be 35-100, presumably. Altogether, it would be better if the authors had an a priori split in mind rather than an a posteriori split on sample quantiles. The authors\' motivation of the methodology in the chi-squared test is somewhat dubious, but there is no need to argue the point. However, I notice that even just splitting the PERM data into \[0, 10\], (10, 20\], \..., (90, 100\] and testing it versus the BCS yields an equally statistically significant result. The important point is to interpret the actual distribution changes from quartile to quartile or intervals.

Data ranges with '-' were inclusive and we now make this clear in the document for instance by adding 'inclusive' at the first time this letter sign '-' was used for this purpose (line 137). We present the quartiles of parenting style scores over the true data quartiles, that is based on our data's distribution. This implies that the threshold values in our dataset determine the demarcation of the quartiles. For permissive parenting the range was 0-92% (hence using 100% as outer range we feel would be incorrect). We have now indicated the approach more clearly in the methods section (lines 167-168).

5\) The authors tabulate and present statistical results only for permissive parenting style. Please present results for all three styles considered. This can be done in three sections in the table:

Body Condition Score groups across the columns.

\* Permissive

\*\* Score 0-19

\*\* Score 19-25

\*\* Score 25-35

\*\* Score 35-100

\* Authoritative

\*\* Score 0-19

\*\* Score 19-25

\*\* Score 25-35

\*\* Score 35-100

\* Authoritarian

\*\* Score 0-19

\*\* Score 19-25

\*\* Score 25-35

\*\* Score 35-100

The p-value may be presented in the last column.

We agree that all data should be available and present the requested overviews in S2 Table. We value the focus on the permissive style in our article and moved the table that is now in S2 from the main text after previous feedback rounds with pre-readers of the article.

6\) Was there a protocol prepared for this study? If so, what were the preplanned statistical analyses? Were they performed? If so, they need to be reported.

We did not prepare a protocol or work with pre-planned statistical analyses. We aimed to investigate associations between dog-directed parenting styles and body condition scores in dogs, using a robust, basic, statistical method as to lay a foundation for future more hypotheses-driven experimental studies. We have stressed the need for more hypotheses-driven experimental studies in lines 412-413 of the Discussion section.

7\) Figure 1 really seems like a low-effort presentation. How about a more useful presentation, such as a histogram of the actual scores? Or, histograms for each parenting style?

We have contemplated how to process the varying feedback from all reviewers. We now present a table on the general statistics of Body Condition Scores (BCS) and parenting style (starting at line 231) and the other descriptive data on the participants and their dogs as text (lines 215-229). We feel this is the most transparent and concise manner in which to present the data for the type of study we did.

8\) Are the data collected of no other value? What about the relationships among the other variables? Are any of those of any interest? Is there any reason these should not at least be tabulated using mean, standard deviation, minimum, and maximum for each of the groups?

Our study set up was not designed to explain variation in BCS scores or relationships between a larger range of variables, but functioned to establish the relation between BCS and dog-directed parenting. Adding complexity to the statistical analysis would in this case be in discord with the purpose of the study, introduce subjectivity and make the results less straightforward. However, we see the value in indicating how other variables and relationships between these and weight/permissiveness may exist. Therefore, we added a third paragraph to the Results section, starting at line 263. This paragraph indicates how other possibly weight-explaining variables may affect the found association of our interest, between permissive parenting and a dog's body weight.

As participants dogs' weights were not evenly spread over all body condition score categories, resulting in low counts in some categories, it is more fitting to describe the data with medians and ranges than with means and standard deviations. We have now indicated this in lines 172-173.

10.1371/journal.pone.0237429.r005
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23 Jul 2020

PONE-D-19-29007R2

Permissive parenting of the dog associates with dog overweight in a survey among 2,303 Dutch dog owners

PLOS ONE

Dear Dr. Herwijnen,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

I recognize that your previous revision has addressed the reviewer comments in a satisfactory way. After carefully reading the paper, I have a few minor additional remarks:

(please note that the line numbers refer to the track-changes version)

Line 101 Social desirability bias is still at play in anonymous online surveys, so please reword \"so without social pressure\" to \"hence minimizing social pressure\"

Line 112 Replace \"it did not interfere\" with \"it was unlikely to interfer\"

Lines 342-343 This sentence is difficult to understand. Please consider rewording to \"Weight management of the dog could be one expression of dog-directed parenting, similarly to \....\"

Line 367 Please replace \"which lacks in permissive parenting\" with \"which is low in permissive parenting\" (because demandingness is low rather than absent in permissive parenting, right?)

Please submit your revised manuscript by Sep 06 2020 11:59PM. If you will need more time than this to complete your revisions, please reply to this message or contact the journal office at <plosone@plos.org>. When you\'re ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). You should upload this letter as a separate file labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. You should upload this as a separate file labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. You should upload this as a separate file labeled \'Manuscript\'.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter. Guidelines for resubmitting your figure files are available below the reviewer comments at the end of this letter.

If applicable, we recommend that you deposit your laboratory protocols in protocols.io to enhance the reproducibility of your results. Protocols.io assigns your protocol its own identifier (DOI) so that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

We look forward to receiving your revised manuscript.

Kind regards,

I Anna S Olsson, Ph.D.

Academic Editor

PLOS ONE

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#3: All comments have been addressed

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#3: (No Response)

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#3: (No Response)

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#3: (No Response)

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#3: (No Response)

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#3: The authors have made a variety of changes to address most of the critique of the statistical methods used. While there is still room for improvement, in my judgement it seems unlikely that making those improvements would change the tenor of the basic results. The data are of interest, though likely subject to unknown levels of sampling bias, so they should be published. Presumably the original data will be available as part of the publication, so that other researchers may apply other methodology as desired.

I would like to recommend that for future trials in this area, that it would be best to set out a protocol which details the data that will be collected as well as the statistical methods that will be used to analyze the data. My recommendation is usually to perform a pilot study to collect a small set of real data to be analyzed \-\-- however, it is also useful to mock up data and carry out an analysis on the mock data. These types of preparation will pay off inordinately in comparison to the up-front effort entailed. Though the authors note that the study is not a trial per se, that does not diminish the value of data collected in a well-planned survey. My feeling is that many of the authors\' issues with regard to the treatment of the data arose from the somewhat ad hoc and reactive analysis that was performed. It is difficult to change course in midstream sometimes, so it is best to chart an accurate course at first.

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#3: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email PLOS at <figures@plos.org>. Please note that Supporting Information files do not need this step.

10.1371/journal.pone.0237429.r006

Author response to Decision Letter 2

26 Jul 2020

Thank you for the minor additional remarks.

Line 101 Social desirability bias is still at play in anonymous online surveys, so please reword \"so

without social pressure\" to \"hence minimizing social pressure\"

Adjusted accordingly.

Line 112 Replace \"it did not interfere\" with \"it was unlikely to interfere\"

Adjusted accordingly.

Lines 342-343 This sentence is difficult to understand. Please consider rewording to \"Weight

management of the dog could be one expression of dog-directed parenting, similarly to \....\"

Adjusted accordingly.

Line 367 Please replace \"which lacks in permissive parenting\" with \"which is low in permissive

parenting\" (because demandingness is low rather than absent in permissive parenting, right?)

Adjusted accordingly.

We also thank the reviewer for the final comment, recommending to set out a protocol up front and to perform a small pilot study first. We will take advantage of this advice when preparing future studies.

###### 

Submitted filename: Response letter.docx

###### 

Click here for additional data file.
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Permissive parenting of the dog associates with dog overweight in a survey among 2,303 Dutch dog owners

PONE-D-19-29007R3

Dear Dr. Herwijnen,

We're pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it meets all outstanding technical requirements.

Within one week, you'll receive an e-mail detailing the required amendments. When these have been addressed, you'll receive a formal acceptance letter and your manuscript will be scheduled for publication.

An invoice for payment will follow shortly after the formal acceptance. To ensure an efficient process, please log into Editorial Manager at <http://www.editorialmanager.com/pone/>, click the \'Update My Information\' link at the top of the page, and double check that your user information is up-to-date. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to help maximize its impact. If they'll be preparing press materials, please inform our press team as soon as possible \-- no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

Kind regards,

I Anna S Olsson, Ph.D.

Academic Editor

PLOS ONE

Additional Editor Comments (optional):

Reviewers\' comments:
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31 Jul 2020

PONE-D-19-29007R3

Permissive parenting of the dog associates with dog overweight in a survey among 2,303 Dutch dog owners

Dear Dr. Herwijnen:

I\'m pleased to inform you that your manuscript has been deemed suitable for publication in PLOS ONE. Congratulations! Your manuscript is now with our production department.

If your institution or institutions have a press office, please let them know about your upcoming paper now to help maximize its impact. If they\'ll be preparing press materials, please inform our press team within the next 48 hours. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information please contact <onepress@plos.org>.

If we can help with anything else, please email us at <plosone@plos.org>.

Thank you for submitting your work to PLOS ONE and supporting open access.

Kind regards,

PLOS ONE Editorial Office Staff

on behalf of

Dr. I Anna S Olsson

Academic Editor

PLOS ONE
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